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JOHN H. PITMAN and HANNAHB. STEELE.
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I have given in the following pages the data of observation, the

data of reduction and the reductions necessary to determine the

parallaxes of fifty stars. It seems unnecessary to describe either

the instruments or the methods employed in the work, further than

to say that the intsruments used are the same that were used in de-

termining the parallaxes of the first list published by the observatory

in 1917 (Sproul Observatory Publication No. 4). The fields are

photographed with a 24-inch visually corrected refracting telescope

on Instantaneous Isochromatic plates. A ray filter which cuts off

the violet and the red rays is placed very near the plate. These

plates are measured and reduced as described in the publication re-

ferred to. The scale on the plate is 4".685 to the quarter millimeter,

the value of one turn of the screw on the measuring engine.

These results have been obtained through the efforts of several

persons. The work has been done according to plans of the writer.

Those participating in the work are: Professor John H. Pitman,

Miss Hannah B. Steele, Dr. Samuel G. Barton, Reverend Walter A.

Matos, Miss Marie S. Bender, and Miss Caroline H. Smedley. No
one of us has been free to devote his entire time to it. I believe, in

the body of the text, I have given specific credit to each for the part

of the work he has performed. The reductions and many of the

measures, as well as the routine work of marking the plates and

keeping the records was performed by Miss Steele until 1916 when

she went to Yerkes Observatory. Miss Bender did this work the

following year and Miss Smedley, since the summer of 1917, has

given much of her energies to the same work.

Some of the fields of comparison stars have been selected in ac-
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cordance with the scheme described in Sproul Publication No. 4, (p.

10 et seq.). Other fields have been selected in the usual way, i.e.,

the comparison stars were selected because of their location and

brightness, the ideal being in every case to select stars of approxi-

mately the same brightness and to reduce the parallax star to the

same magnitude by the occulting disc. In the final table of this

paper, which contains a summary of the preceding results, I have

marked with an asterisk those stars whose comparison fields were

selected by the first method. I propose a little later to discuss more

fully our experience with this method. In the detailed results which

follow there is given for each star its B.D. number together with

some other ordinarily used designations ; its position for the epoch

of 1900; its magnitude; its proper motion; and its spectrum. The

magnitude and spectrum are taken if possible from the Annals of

the Harvard College Observatory, Volume 50. The proper motions

are taken, with few exceptions from Boss' Preliminary General

Catalogue, or from the Cincinnati publications.

Two tables are given in connection with each star. The first con-

tains the necessary observational data, and the quantities needed for

reduction. The initials in columns 2 and 9, have the following sig-

nification : B. denotes Barton; Be., Bender; M., Miller; Ma., Matos

;

P., Pitman; S., Miss Steele; Sm., Miss Smedley. T., in column 4, is

the time of observation given in 100 days from the mean date of the

series ; m., in column 6, is the " solution " of the plate given in quar-

ter-millimeters
; p., in column 7, is the weight of the plate assigned

by the person who measures it. The second table contains the data

for the position of the comparison stars measured in equatorial co-

ordinates, the diameter of the stars in quarter-millimeters, and their

B.D. numbers. Following this table are the normal equations and

their solutions. The quantity /* in these equations is the proper

motion given in seconds of arc per hundred days. The quantity, it,

is the relative parallax.

An appropriation made from the income of a fund given by

James C. Watson for Astronomical Research, has been made to me
by the National Academy of Sciences for three successive years.

These appropriations have been used to aid in the measurements and

reduction of these plates. It is a pleasure to acknowledge these gen-

erous contributions from the Academv.
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No. i. B.D. —4°.62. Ho. 212 = 13 Ceti. (o h 3i m
.i; —

4

9'.)

Mag. 5.24.
j
u = o s .0272; —o".oi8. Spectrum F.

Ho. 212 is a triple star, the measures below refer to. the close

pair A B, which is a binary system with a period of 6.88 years. The

combined image of the pair is sensibly round, and in the measures

this image was bisected. It was measured in right ascension. Rus-

sell found for this star a hypothetical parallax of + o".039. The

brighter image, A, has been found to be a spectroscopic binary.



88 MILLER—PARALLAXESOF FIFTY STARS.

No. 2. B.D. 37 . 175. /a Andromedae. (o h 5i m
.2; -f- 37 57'.)

Mag. 3.94. ju, = o s .oi28; -(- o".027. Spedtrum A2 .

This is one of the first type stars with large proper motion.

Slocum obtained o".oo5 ± o".oo7 for its parallax. The measures

were made in longitude.
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No. 3. B.D. + 4 6°.2 43. 0221. (o h
57

m
.3; + 46° 50'.)

Mag. 6.36. /*, = + o".o68 in i04°.5. Spectrum F.

This is a close double star, which is, apparently, in rapid orbital

motion. The measures are in longitude. No parallax of this star

has been published.
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No. 4. B.D. -f 54°.236. © Cassiopeia. (i h
5

m.o;-f54° 37'.)

Mag. 4.52. fi ass
-f- o s .0264 ; —o".oi8. Spectrum A5 .

The measures were in longitude. This is a first type star with

large proper motion. Jacoby gives a parallax of o".234 ± o".o67

for this star.
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No. 5. B.D. + 49°444. 4 Persei. (i h
3 7

m
. 4 ; + 50 11'.)

Mag. 4.19. fi = + o s .oo2g ; —o".oi8. Spectrum Bp.

This star is a spectroscopic binary. The measures are in right

ascension. No parallax of this star has been published.

Date.

Hour Time in Parallax

Angle. Obs. ioo Days, Factor, Solution,

h. m. T. P. m.

Wt., Res., Meas-

p. v. ured by.

Nov.
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No. 6. B.D. + i°.347. 2 186. (i h
so

m
.7; + i° ax'.)

Mag. 6.18. /t= + o s .oio5; + o".i82. Spectrum F.

This is a binary of long period. The combined image of the two

components was bisected in making the measures. The image is sen-

sibly round. The measures are in longitude. Russell publishes a

hypothetical parallax of o".025 for this star.
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No. 7. B.D. + 41 °. 395. y
1 (A) and y

2 (BC) Andromedae.

(i h
57

m
-8; + 4i° Si'O Mag. 2.28 —5.08.

I

+ o s .oo42 ; —o".052. Spectrum Kp .

The measures are in longitude. BC is a binary with a period of

about 55 years. Flint found the parallax of y
1 to be —o".oi5 ±

o".027, Chase, o".ooo ± o".oo9, Russell (Hypothetical), +°"- OI 5-

The same comparison field is used for y
1 and for y

2
.

Table and Solutions for 7 1 (A) Andromedae.
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Comparison Stars.

No.
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Comparison Stars.

No.
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Solution.

p. e. unit weigth,

c =—o .121.

/*,== + o".094 ± o".oo3.

7T = + 0".052 ± o".oio.

0".026.
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Normal Equations:

+ IO.4OOO C + I.339O fl 1.5384 TT = O.8766.

+ 38.IOO3 —4-8455 = + 0.083I.

+ 7.0229 = + o. 1458.

Solution:

c= —o".o84.

fJL= + 0".028 ± 0".002.

tt= + o".o3o ± o".oo5.

p. e. unit weight, ± o".oi2.

Comparison Stars.

No.
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Solution:

c =—o".046.

/A= + 0".028 Hh o".002.

it = + o".o34 ± o".oo4.

p. e. unit weight, ± o".ou.

Comparison Stars.

No.
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Normal Equations:

+ 9.500 c + 0.279 fi-\- 1 .693 7T = + 0.064.

+ 46.923 + 1 1 -695 = + 3496.

+ 6.944 = + 0.975.

Solution:

c = -f- o".ooo.

fi= + o".3ig ± o".oo5.

7T= -j- 0".I20 ± 0".0I2.

p. e. unit weight, ± o".024.

Comparison Stars.

No.
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Normal Equations:

+ 8.2000 c — i. 3140 fi —1.6301^ =—1. 1980.

-f- 34.7662 —6.6250 = + 0.2040.

4-6.1467 = + 0.2605.

Solution:

c =—o".i45.

/x = -)-o".oo7 ± o".oo3.

tt= + o".026 ± o".oo8.

p. e. unit weight, ± o".oi7.
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Normal Equations:

+ IO.4OOO C + 0.4420/A O.8O97 7T-= + 0.9505.

+ 36.3912 —37729 = + 0.0411.

+ 6.4979 =—0.0357.

Solution: c = + o".og2.

/x,== + o".oo3 ± o".oo3.

7r = + o".o30 ± o".oo6.

p. e. unit weight, ± o".oi5.

Comparison Stars.

No.
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Normal Equations:

+ io.iooc —0.837 /* + 2.257 tt = + i. 417.

+ 37.146 —7-390 = + 2.853.

+ 7.279 =—0.178.

Solution:

c = + o".i44.

fi= + o".3go ± o".oo2.

7T= + o".o72 ± o".oo5.

p. e. unit weight, ± o".oi2.

Comparison Stars.

No.
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Table and Solutions for A4.
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Table and Solutions for A4'.
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No. 16. B.D. + 45°.qq2. Groombridge 884. (4
h

44
m

.4; + 45 41'.)

Mag. 6.5. fi = + o s .0358 ; —©".562.

The measures were in longitude. Other parallaxes published are

:

Russell, (Photographic), + o".078 ± o".oi9.

Elkins-Chase, (Heliometer), + o".i2 ± o".025.

Adams, (Spectroscopic), q"x*j.

Hour Time in Parallax

Date. Angle. Obs. ioo Days, Factor, Solution, Wt., Res., Meas-

h. m. T. P. m. p. v. ured by.

Oct. ii, 1915... —026 M. —5.01 +0.845 —0.030 .8 +0.005 Be.

Oct. 24, 1915... 030 P. 4.88 .703 .030 1.0 .005 Be.

Oct. 28, 1916... —036 M. —1. 1 8 +0.642 +0.030 .8 +0.005 Be.

Oct. 28, 1916. . . +0 7 M. 1. 18 .642 .045 1.0 —0.010 Be.

Nov. 7, 1916. . . —o 8 P. 1.08 .498 .044 1.0 .009 Sm.

Jan. 2, 1917... +0 7 M. —0.52 —0.433 + -039 1.0 —0.010 Be.

Jan. 16, 1917..: —024 M. 0.38 .637 .028 1.0 +0.001 Be.

Feb. 12, 1917... +0 11 M. 0.11 .914 .018 .8 .011 Sm.

Oct. 13, 1917... —o 19 M. +2.32 +0.821 + .094 .5 +0.002 Sm.
Oct. 30, 1917... on P. 2.49 .618 .096 .9 —0.001 Sm.
Oct. 31, 1917... +0 2 Ma. 2.50 .604 .084 .8 +0.01 1 Sm.

Feb. n, 1918... —o 10 P. +3.53 —0.906 + .009 .5 —0.010 Sm.
Feb. 13, 1918... o 12 P. 3.55 .919 .085 .9 +0.005 Sm.

Normal Equations:

+ 1 1. 0000 c —2.7190/* + i.40I2tt= + 0.4670.

+ 78-8357 —9-1612 =+1.0437.

+ 5.4600 =—0.0056.

Solution

:

c = + o".045.

jU, = + o".o78 ± 0".003.

tt= + 0".072 ± o".OI2.

p. e. unit weight, ± o".025.
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No. 17. B.D. —5°.ii23. Weisse 4
h .n8g. (4

h
55

m
.g; —5°, 52'.)

Mag. 6.5. fi = + o s .040 ; —i".io. Spectrum K.

The measures are in longitude. Other published parallaxes are :

Flint, (Transits), + o".29 ± o".042.

Smith, (Heliometer), + o".io4 ± o".oi5.

Adams, (Spectroscopic), + 0". 12.
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No. 18. B.D. + 8°.866. 02 98 = 14 Orionis. (s
h 2 m

.5 ; + 8° 22'.)

Mag. 6.0-6.8. /*= + o s .ooi7; —o".o6i. Spectrum F.

The measures are in longitude. This is a binary of very long

period. The components are separated about o".9. Their combined

images formed a very slightly elongated image. The attempt was to

bisect this image.

No other parallaxes of this star have been published.
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No. 19. B.D. + 39 . 1248. a Aurigae = 2 3, App. II. ($
h i2 m

.i;

+ 40 1'.) Mag. 4.85. fi = + 0^.0461; —o".656. Spectrum G.

This is a quadruple star, but it is probable that it is not a physical

system. The component A has a large proper motion, and this is

the only component that we measured. The measures are in longi-

tude. Other published parallaxes are

:

Flint, 4- o".070 ± o".028.

Chase, -f-o".n ±o".04i.

Kostinsky

,

-j- o" . 1 o ± o" .02 1

.

Millosevich, + o".i 1 1 ± o".oi5.

Adams, + o".ioo.
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Comparison Stars.

No.
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Solution:

p. e. unit weight,

C= 0".226.

fx, =-(-0".2I3 ± o".002.

it = + o".i46 ± o".oi4.

o".036.
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Normal Equations:

+ io.6oooc — 1.1750/* —2.i5oott =—2.9014.

+ 74.0188 —1.3860 = + 0.3629.

+ 7.6420 = + 0.7721.

Solution

:

c = —o".268.

^=-f- o".oo5 ± o".oo3.

tt= + o".i2i ± o".oog.

p. e. unit weight, ± o".025.

Comparison Stars.

Vo.
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Normal Equations:

+ 8.6000C O.386O fl 0.5940 7T=-(- O.O326.

+ 32.4643 —54033 =—0.0756.

+ 6.6952 =3 -f O.0842.

Solution:

c —+ o".oo5.

/« =—o".ooi ± o".oo3.

7r = 4- o".o6o ± o".oo6.

p. e. unit weight, db o".oi5.

Comparison Stars.

113

No.
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No. 28. B.D. -f i7°.26n. p 800. (13
11 n ra

.9; + 17 33'.)

Mag. 7.0-10. fi = + o s
.0445 ;

—o".26g.

The measures were in longitude. This is a binary star whose

large proper motion and large orbital motion indicates that it is com-

paratively near to us. The measures were made on the principal

component. Adams found a parallax of this star spectroscopically

to be o".oSy.
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No. 29. B.D. + 35°.2462. OS 269. (13 11 28m
.3 + 35 25'.)

Mag. 7.2-7.7.

This is a binary star. The combined image of the components,

which is round, was bisected in the measurements. The measures

are in right ascension. No other parallax of the star has been pub-

lished.
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No. 30. B.D. + 30°.2653. 77 Coronae Borealis = 2 1937.

(i5 h ig m
.i ; +- 30 39'.) Mag. 5.58-6.08. fi = +o s .oioi ;

—o".i98. Spectrum G.

This is a binary system with a period of 41.5 years. In making

the measures the combined image of the components was bisected.

It seemed perfectly round. The measures are in right ascension.

Other parallaxes of this star published are

:

Slocum, (Photographic), + o".c>73 ± o".oi4.

Russell, (Hypothetical), + o".o6o.

Adams, (Spectroscopic), -\-o".o6g.



122 ;
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Solution:

C= 0".025.

fx.
= —o".oi5 ± o".ooi.

tt = —o".037 ± o".oo5.

p. e. unit weight, ± o".oio.

Comparison Stars.

No.
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Hour Time in Parallax

Date. Angle. Obs. 100 Days, Factor, Solution, Wt., Res., Meas-

h. m. T. P. m. p. v. ured by.

July 25, 1918... +1 2 D. +3.06 —0.756 +0.024 .9 —0.001 Sm.

July 26, 1918. .. +1 7 M. 3.07 .768 .013 .6 +0.010 Sm.

Apr. 13, 1919. . . —o 10 P. +5-68 +0.776 +0.079 -9 +0.001 Sm.

Apr. 19, 1919... +039 D. 5.74 .707 .072 1.0 .008 Sm.

Apr. 22, 1919... —041 P. 5.77 .669 .078 1.0 .ooi Sm.

Normal Equations:

+ 12.1000c + 2.1890^ — 1.253477 =—0.0921.

+ 241.3464 +15.0235 = + 3.4880.

+ 6.5207 = + 0.3057.

Solution:

c =—o".oog.

/*= + o".o64 ± o".ooi.

7r= + (/'.064 ± o".oog.

p. e. unit weight, ± o".020.

Comparison Stars.

No.
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Date.

July 18, 1915

July 23, 1915

Aug. 13, 1915

Aug. 14, 1915

Aug. 13, 1916

Aug. 18, 1916

Apr. 16, 1917

May 12, 1917

May 12, 1917

Hour
Angle.

b. m.

—o 58

I 18

+0 7

Time in Parallax

Obs. 100 Days, Factor, Solution, Wt., Res., Meas-

ly. P. m. p. v. ured by.

M.
M.
P.

1 6 Ma.

—0.27 —0.578 —0.033

0.22 .653 .035

0.01 .878 .030

.5 +0.003 Be.

.8 .003 Be.

,8 —0.006 Be.

0.00 .887 .041 1.0 +0.005 Be.

o 41 M. + 3.65 —0.885

o 3 P- 3-70 .923

o 10 M. + 6.1 1 +0.803

—o 4 M. 6.37 .473

+0 35 M. 6.37 .473

5-049

.068

3.062

.065

.051

.8 —0.010 Be.

1.0 +0.009 Be.

.7 +0.006 Be.

1.0 .004 Be.

1.0 —0.010 Be.

Normal Equations:

+ 11 .0000 c — 0.7200 /a —0.8870 it =—0.2900.

+ 403.9814 —9.1 128 =3= —2.6380.

+ 5-1534 = + 0.1365.

Solution:

C= 0".026.

fi =—o".030 ± o".ooi.

tt= + o".05i ± o".oog.

p. e. unit weight, ± o".oi9.
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Other parallaxes published for this star are

:

Flint, + o".o64 ± o".022, (Transits).

Russell, + o".o62, (Hypothetical).

Schlesinger, o".025 ± o".oo6, (Photographic).

Adams, o".io5, (Spectroscopic),
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No. 35. B.D. + 38°.3466. 2 2481 (tt) ; Secchi 2 (tt
1

). (ig h
7

m
-7;

38 36'.) Mag. 8.0-8.0. /* = —o s .02io; —o"io3.

This is a triple star. Wehave designated the component A by tt,

and by tt
1

, the components B C, (Secchi 2), which are separated by

o".24, and whose combined image is sensibly round. In measuring

tt
1 we bisected the combined image of the components. The proper

motion of A is not the same as that of B C. The measures are in

longitude. The same comparison field was used for both com-

ponents. Other parallaxes published are

:

Russell, (Hypothetical), + o".02i.

Mitchell, (Photographic), it + o".oi9 ± 0.010.

tt
1 4-o".046 ± 0.011.

Table and Solutions for tt.
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No. 36. B.D. + 27°.33gi. 2 2525. (ig h 22 m
.s; + 27° 7'.)

Mag. 7.5. Spectrum G.

The measures are in longitude. This is a binary of long and un-

certain period. The components are separated by about o"«5. The

combined image of the components seemed slightly elongated. This

image was bisected in the measures. Russell gives a hypothetical

parallax of o".025 for this star.

Hour Time in Parallax
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No. 37. B.D. -f- 50°.2847-8. 16 Cygni. (ig h
3g

m
.i ; -f- 50 18'.)

n/r , r- s f —

o

s .oi62; —o".i52. _ _
Mag. 6.26-6.37. a = -{ m „ Spectrum F.6 0/ r [—

o

s .oi38; —o".is6.
v

The measures were in longitude. This is a star of the 61 Cyngi

type. Other parallaxes published are

:

Slocum and Mitchell, Preceding, + o".043 ± o".oo8.

Following, +- o".028 ± o".oo9.

Adams, Preceding, +- o".o63.

Following, +- o".040.

Jost, +o".i5 ±o".03i.

The same comparison field was used for both components.

Table and Solutions for the Preceding Component of 16 Cygni.
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Comparison Stars.

No.
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No. 38. B.D. + 34 .372 7 . 02 387. (i9 h
45

m
.o; + 35° 4'-)

Mag. 6.g. p = + o s .oo68 ; -J- o" .084. Spectrum F2 .

This is a binary of long, uncertain period. The measures were

made in longitude. Russell found for this star a hypothetical par-

allax of 0".022.
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No. 39. B.D. -f 6°.4357. Aquilae = 02 532. (i9 h
5<>

m
.4;

+ 6° 9'.) Mag. 3.90. /* = + o s .oo23 ; —o".483.

Spectrum K.

The measures are in longitude. This star is B. G. C. 9724. The

distance between the components is i2".o8 and their magnitudes are

3.4 and 1 1.3 respectively. The brighter component only was re-

corded. Burnham says, " But little change in either angle or dis-

tance but components have a large common proper motion."

Other published parallaxes are

:

Mitchell, (Photographic), + o".o66 ± o".ou.
* Adams, (Spectroscopic), + o".o72.

Russell, (Hypothetical), -f- o".053.
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Comparison Stars.

No.
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Table and Solutions for 2 2637 C.
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Russell, (Hypothetical), + o".045.

Mitchell, (Photogrpahic), A.+ o" .071 ± o".009.

B. + o".o63 ± o".oc»9.

Adams, (Spectroscopic), + o".022.

The same comparison field was used for both A and B.

Table and Solutions for A.
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Table and Solutions for B.

Hour Time in Parallax

Date. Angle. Obs. ioo Days, Factor, Solution,

h. m. T. P. tn.

107

133

H7

109

126

126

119

134

118

136

124

127

no
122

119

Normal Equations:

+ IO.IOOOC + 2.3130^-f 0.2I80 7T=+ 1.2356.

+ I4I.2385 +I4.66IO = + 0.2092.

+ 4.6696 =+0.0138.
Solution:

C= + 0".I22.

/*
= o".002 ± 0".003. •

tt =—o".oo8 ± o".oi5.

p. e. unit weight, ± o".026.

Sept.
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No. 43. "B.D. + 3°.4473- S 2737 = 6 Equulei. (20 11

54
m

.i;

+ 3° 55'-) Mag. 5.29. )u, = —

o

s .oo84; —o".i44.

Spectrum F5 .

This is a triple system. The three components, called by Burn-

ham, A (mag. 5.1), B (mag, 6.2), and C (mag. 7.1), have a com-

mon proper motion. A and B, separated by o".62, form a binary of

uncertain period. The measures were made by bisecting the com-

bined image of these two components, which is sensibly round. The

measures are in longitude. Other published parallaxes are

:

Russell, (Hypothetical), + o".022.

Mitchell, (Photographic), + o".043 ± o".oio.

Adams, (Spectroscopic), + o".038.

Mitchell found for C a parallax of o".oo2 ± o".oi2. Wedid not

measure C because its images on our plates were very faint.
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Comparison Stars.

No.
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Comparison Stars.

No.
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No. 46. B.D. + 45°.3566. <2i h 26 m
.8; + 46 s'.7.) Mag. 8.2.

The measures are in right ascension. No other parallax has been

published.
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No. 47. B.D. + 2g°.455o. Lalande 42883-5. (2i h
54

m
.2;

+ 29 21'.) Mag. 7.3. /a= —o s
.0295 ; —o".378.

The measures are in right ascension. Other published parallaxes

are:
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No. 48. B.D. -f 69°. 1228. S 2883. (22 h 8m
.4; + 6g° 38'.)

Mag. 5.54. fi = —o s .oio6; + o".oi8. Spectrum F.

The measures are in right ascension. The brighter component

only was measured. No other parallax has been published.
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No. 49. B.D. -f- 2g°.474i. v Pegasi. (22 11 38 m
.3; + 29 42'.)

Mag. 3.10. /x. = -f- o s .ooo8 ; —o".o35. Spectrum G.

The measures are in longitude. This star is a spectroscopic

binary. Other published parallaxes are :

Flint, —o".037 ± o".027.

Schlesinger, —o".oo2 ± o".oi3.

Adams, + o".042.

Hour Time in Parallax

Date. Angle. Obs. too Days, Factor, Solution, Wt„ Res., Meas-

h. m. T. P. m. p, v. ured by.

Oct. 25,1915... -J-o 5 P. —3.44—0.598 +0.187 -5 0.000 Sm.

Dec. 1, 1915... 022 P. 3.07 .949 .192 1.0 —0.004 Be.

Dec. 14, 1915... 54 M. 2.94 .983 .184 1.0 +0.004 Be.

Aug.
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No. 50. B.D. 4. ig°.5094. 23007. (23* i7 m
.8; + 20 1'.)

Mag. 6.9. fx = + o s .0226 ; —o".oig.

2 3007 is a double star, whose components have a common proper

motion. The brighter component only was measured. The meas-

ures are in longitude. No other parallaxes have been published for

this star.

Nov.

Dec.
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